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ABSTRACT
In this paper a new supernova catalogue containing data for 5526 extragalactic supernovae that were discovered up to 2010 December
31 is presented. It combines several catalogues that are currently available online in a consistent and traceable way. During the
comparison of the catalogues inconsistent entries were identified and resolved where possible. Remaining inconsistencies are marked
transparently and can be easily identified. Thus it is possible to select a high-quality sample in a most simple way. Where available,
redshift-based distance estimates to the supernovae were replaced by journal-refereed distances. Examples of statistical studies that
are now possible with this new catalogue are presented in this paper.
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1. Introduction
The observation and study of supernovae (SNe) have had sig-
nificant scientific impact in the past 30 years. Most promi-
nently, SN1987A enabled probing neutrino properties such as
mass (Bahcall & Glashow 1987), electric charge (Barbiellini
& Cocconi 1987) and magnetic moment (Goyal et al. 1995).
Recently, SNe of type Ia have been used as “standard can-
dles” to measure distances up to cosmological scales (Saha et al.
1999). In contemporary scientific research SNe are still impor-
tant. Young SNe for instance may be identified as cosmic-ray
accelerators by measuring high-energetic gamma or neutrino ra-
diation shortly after the SN explosion (Berezinsky & Prilutsky
1978; Ando & Beacom 2005; Razzaque et al. 2005).
Zwicky started the first systematic SN search in 1932 at
Caltech, but he and his collaborators detected the first SNe
only after the newly built 18′′Schmidt telescope at Palomar
Observatory was put into operation (Zwicky 1964). A first over-
all SN list was published by Zwicky (1958) and contained
54 SNe discovered between 1885 and 1956. This Palomar
Supernova Master List has been updated and occasionally re-
published (Zwicky 1965; Kowal & Sargent 1971; Sargent et al.
1974). Two other SN lists were published contemporaneously
(Karpwicz & Rudnicki 1968; Flin et al. 1979).
A new and revised supernova catalogue compiled from the
Palomar Supernova Master List has been published by Barbon
et al. (1984). This catalogue then became the Asiago SN cata-
logue (ASC; Barbon et al. 1989, 1999) and has received great
recognition so far. In 1993 another catalogue, the Sternberg
Astronomical Institute (SAI) SN catalogue (SSC) was first pub-
lished (Tsvetkov & Bartunov 1993; Tsvetkov et al. 2004).
Today, running SN catalogues are easily accessible over the
internet. The most important ones are the list of SNe maintained
? Full Table A.1 is only available at the CDS via anonymous ftp to
cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsarc.u-strasbg.fr/viz-
bin/qcat?J/A+A/538/A120
?? Present address: Max-Planck-Institut fu¨r Kernphysik, P.O. Box
103980, 69029 Heidelberg, Germany
by the Central Bureau for Astronomical Telegrams (CBAT)1, the
electronic version of the ASC2 and the electronic version of the
SSC3. The latter two can also be accessed via VizieR4.
The recently growing interest in SNe is demonstrated in
Fig. 1. The number of detected SNe per year has grown almost
exponentially after the discovery of SN1987A, reaching a cur-
rent discovery rate of a few hundred SNe per year. This gain can
be mostly attributed to distant SNe, because the discovery rate
of bright SNe has not significantly increased.
The need for a new supernova catalogue has arisen during
a search for high-energetic neutrinos from young SNe with the
AMANDA neutrino telescope (Lennarz et al. 2009; Lennarz
2009). In order to enhance the sensitivity of the analysis, the
SNe were stacked (i.e. adding up small signals that may not be
significant individually). Nearby SNe contribute most to the ex-
pected signal, but the distance derived from the redshift of the
SN host galaxy gives only a very rough estimate. Hence, a new
catalogue was compiled that includes journal-refereed distances
of the host galaxies and therefore allows a more realistic signal
estimate.
A second motivation for a new catalogue was that a com-
parison between the three SN catalogues (CBAT, ASC, SSC)
available online revealed significant inconsistencies in the listed
information. In some cases these can be attributed to simple ty-
pographical errors, while others are qualitative differences in the
given information. The concept of the new catalogue is to list the
undisputed information and flag differences. Therefore, the new
catalogue also serves as a meta-catalogue of the current online
SN catalogues. A subset of high-quality SNe with more reliable
information can be selected with the meta-data.
2. The unified supernova catalogue
This chapter briefly describes the columns of the unified super-
nova catalogue (USC). In the next chapter a more detailed de-
1 http://www.cfa.harvard.edu/iau/lists/Supernovae.html
2 http://web.oapd.inaf.it/supern/cat/
3 http://www.sai.msu.su/sn/sncat/
4 http://vizier.u-strasbg.fr/cgi-bin/VizieR
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Fig. 1. Number of detected SNe per year. The discovery year of
SN1987A is marked with a dashed line. The fraction of bright
SNe, which have a magnitude at maximum < 15m, is indicated
by the hatched area. Selection criteria for the data are described
in Sect. 4.
scription of the data reduction and unification is given. An ex-
cerpt of the USC is shown in appendix A, whereas the full cata-
logue is available at the address indicated earlier.
The SN data are taken from the three running SN catalogues
that are available online (CBAT, ASC, SSC), last downloaded on
2011 June 1. All host-galaxy-related information is taken from
HyperLeda5 (downloaded on 2011 June 1). The distances to the
SN host galaxies (e.g. derived from Cepheid variables or the
Tully-Fisher relation) were taken from the NASA/IPAC Master
list of galaxy distances6 (NED-D, version 4.1). It contains 36 411
distances to 9193 galaxies.
Compared to the other catalogues, the USC contains less
columns with data on the host galaxy. This decision was made
to avoid data duplication, that is, the repetition of information
from other sources that are only secondary to the SN data. Most
galaxy information is accessible online and can be easily col-
lected for the need of each analysis.
The columns in the USC are:
(1) Supernova designation The SN designation is followed by
a varying number of asterisks indicating the uncertainty. An
uncertainty can arise because the SN was not confirmed by
other observers or because it was not a genuine SN (dis-
cussed in more detail in the next chapter). The meaning of
the number of asterisks is:
* SN flagged uncertain or not listed in the SSC,
** SN flagged uncertain or not listed in the ASC,
*** SN flagged uncertain or neither listed in the ASC or
SSC.
(2) Supernova host galaxy The SN host galaxy is crucial be-
cause the properties of the host galaxy are important for
statistical studies and it can be used to obtain a redshift-
independent distance estimate. Therefore, the host galaxies
were carefully selected. The provided galaxy identification
is the HyperLeda principal identifier if the host galaxy is
known. A host galaxy in brackets means that this host galaxy
is only given in the SSC. Presumably, the SSC uses the clos-
5 http://leda.univ-lyon1.fr/
6 http://nedwww.ipac.caltech.edu/Library/Distances/
est known galaxy to the SN position as host, but this in-
formation should be treated with caution (e.g. the real SN
host galaxy may not have been catalogued). A host galaxy
followed by an asterisk means that for this galaxy the pa-
rameter “objtype” in HyperLeda is different from “G” for
galaxy or “Q” for a quasi-stellar object (QSOs). Currently,
all these objects are marked as an “extended source of un-
known/uncertain nature”.
(3) Supernova position The SN right ascension and declina-
tion is given in J2000.0 coordinates. The meaning of the
number of asterisks is:
* SN positions are inconsistent between catalogues by more
than 5′′,
** SN position was obtained directly from a specific publi-
cation and was manually inserted into the catalogue
*** SN position was calculated from the host galaxy posi-
tion and the SN offset (see next chapter).
(4) Supernova offset from host galaxy The offset gives the
difference between the SN position to the core of the host
galaxy in units of arcseconds. It follows astronomical con-
ventions in the sense that “W” (west) means negative in the
direction of the right ascension and “E” (east) means posi-
tive. For the declination “N” (north) means positive and “S”
(south) means negative direction. In order to convert the right
ascension offset to a position, it has to be divided by the co-
sine of the declination and converted from arcseconds to sec-
onds of time. If the SN position was added from a specific
publication and the host galaxy position is known, the offset
contains no additional information. In these cases it was re-
placed by “irrel.” (short for irrelevant). The meaning of the
number of asterisks is:
* SN offset was obtained directly from a specific publication
and was manually inserted into the catalogue,
** SN offset comes from one catalogue only,
*** SN offsets are inconsistent between catalogues by more
than 5′′.
(5-7) Supernova type The supernova type (Ia, Ib, Ic, II) is
given in column 5. In cases where the information is incon-
sistent and unification could not be achieved, the different
types from all catalogues are given separated by “|”. The
meaning of the number of asterisks is:
* type is flagged uncertain in at least one catalogue,
** type information comes from one catalogue only,
*** at least one catalogue does not list the subtype (e.g. one
catalogue I, the other two Ia).
Column 6 lists cases where the light curve was peculiar with
an “x”. In cases where the peculiarity is uncertain, an asterisk
was added. Column 7 lists the SN II subtypes (n, L, b, P). If
this subtype is uncertain, the entry is also followed by an
asterisk.
(8) Discovery date If known, the discovery date of the SN is
given. In cases where the ASC and SSC list the discovery
magnitude for different photometric bands, both dates are
given separated by “|” unless they are equal. The number of
asterisks is additive:
* value comes from less than three catalogues,
** difference ≤10 days,
**** difference >10 days.
(9) Discovery magnitude If known, the (optical) discovery
magnitude is given. In cases where the ASC and SSC list the
discovery magnitude for different photometric bands, both
magnitudes are given separated by “|” unless they are equal.
The number of asterisks is additive:
* value comes from less than three catalogues,
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** difference ≤ 0.5m,
**** difference > 0.5m.
(10) Discovery magnitude band If known, the photometric
band of the discovery magnitude is given. This value is only
specified in the ASC and SSC. An asterisk after the magni-
tude band means that this value is taken from one catalogue
only. If the ASC and SSC list different bands, both bands are
given separated by “|”.
(11) Maximum date In some cases the ASC and SSC list the
date when the light curve of the SN reached its maximum. In
cases where the ASC and SSC list the maximum magnitude
for different photometric bands, both dates are given sepa-
rated by “|” unless they are equal. The number of asterisks
means:
* value comes from one catalogue only,
** difference ≤5 days,
*** difference >5 days.
(12) Magnitude at maximum If known, the magnitude at max-
imum is given. In cases where the ASC and SSC list the
magnitude at maximum for different photometric bands, both
magnitudes are given separated by “|” unless they are equal.
The number of asterisks means:
* value comes from one catalogue only,
** difference ≤ 0.5m,
*** difference > 0.5m.
(13) Maximum magnitude band Here the photometric band
of the magnitude at maximum is given. An asterisk after the
magnitude band means that this value was taken from one
catalogue only. If the ASC and SSC list different bands, both
bands are given separated by “|”.
(14) Host galaxy position The host galaxy’s right ascension
and declination in J2000.0 coordinates. An asterisk means
that the host galaxy position was modified manually (see
next chapter).
(15) Host galaxy redshift The redshift of the host galaxy or the
SN, which is only given in the ASC and SSC. There is a dif-
ference between the redshift derived from the host galaxy or
SN spectrum because of the explosion velocity. For nearby
galaxies this may be relevant because the velocity of the ex-
plosion can be comparable to the Hubble escape velocity.
In cases where the redshift of the host galaxy is found in
HyperLeda, this value is given instead of the ASC or SSC
values. The number of asterisks means:
* ASC deviates by more than 10% from HyperLeda value,
** SSC deviates by more than 10% from HyperLeda value,
*** ASC and SSC deviate by more than 10% from
HyperLeda value.
In all other cases the ASC and SSC redshift values are com-
pared. If available, the ASC or otherwise the SSC value is
given. The number of asterisks means:
**** SSC within 10% of ASC value,
***** SSC outside 10% of ASC value,
****** value given only in the ASC,
******* value given only in the SSC.
(16-17) Redshift-independent distance to host galaxy This
distance is the error-weighted mean of all available mea-
surements in Mpc. In cases where no error on the distance
measurement is given, an error of 20% is assumed for the
calculation of the mean. Column 17 gives the statistical
uncertainty of the weighted mean as error.
(18) Circulars This column gives a list of all circulars (CBETs
and IAUCs) where this SN designation is mentioned. A num-
ber starting with “C” stands for a CBET and a number start-
ing with “I” for an IAUC.
3. Detailed unification procedure
This section describes in detail how the information for the USC
was collected and unified. As a general rule, a particular piece
of information is entered into the USC if it is consistent between
all catalogues.
The CBAT list usually contains the information that was
available at the time of the discovery of the SN, while the other
two SN catalogues may have been updated with newer informa-
tion that was published later. Therefore, the CBAT information
is generally considered less accurate. Unless stated otherwise,
deviations in the CBAT list from a consistent value in the ASC
and SSC are disregarded.
(1) Supernova designation Even at the first glance it becomes
apparent that the input SN catalogues hold a different num-
ber of SNe (CBAT 5584, ASC 5543, SSC 5528). The four
galactic SNe listed in the CBAT list and the SNe in the SSC
that do not have an official designation assigned by CBAT
were ignored. The CBAT list is longest because it lists ob-
jects that later turned out to be no SNe. These objects can be
active galactic nuclei (AGNs, e.g. QSOs), foreground stars,
or others. Another class, known as supernova imposters, are
η Carinae-like outbursts or giant eruptions of luminous blue
variables (LBVs). It can be debated whether or not these
objects should be listed in a SN catalogue because their lu-
minosity can reach that of the least-luminous core-collapse
SNe. The approach of the USC is to exclude all objects that
are positively confirmed as no SNe.
Table 1 lists the 59 objects that were not considered for the
USC. Most of them were rejected based on comments given
in the CBAT list (reproduced in Table 1 if no other refer-
ence is given). Most excluded objects have a comment in the
CBAT list, but some are listed without any additional com-
ment. SN1916A was excluded because there are no data in
the CBAT list and this SN is not listed in the ASC or SSC.
The ASC is the only catalogue that lists SN1984Z, which
was therefore excluded from the USC.
The CBAT list contains 58 of the 59 objects from Table
1. The ASC includes the 16 supernova imposters (taken
from Smith et al. 2011) and SN1984Z. The SSC lists the
nova SN2010U (Humphreys et al. 2010) and the dwarf nova
SN2005md (see ATel #2750) and 15 out of the 16 SN im-
posters. Fifteen SNe are not listed in the SSC. Except for
SN2010ma and SN2003ma they are all marked uncertain or
unconfirmed in the ASC.
(2) Supernova host galaxy The main challenge for unifying
the host galaxy identifier is that different SN catalogues
may list the same host galaxy with different identifiers.
Therefore, lists of possible galaxy aliases were created from
HyperLeda. The host galaxy names that are given in the dif-
ferent catalogues were first checked for agreement with this
list. If so, the HyperLeda principal name was chosen for the
USC. If the CBAT list had no host galaxy and the ASC and
SSC agreed on the host galaxy that host galaxy was taken.
Some galaxies are not listed in HyperLeda. In these cases the
host galaxy was taken if at least the ASC and SSC agreed.
All other cases were handled manually. They can be found in
Table 2. The CBAT list always contains only the main NGC
galaxy name instead of the sub-member (e.g. NGC 1573 in-
stead of NGC 1573A for SN2010X). This and some obvious
typographic errors were fixed manually and are not listed in
Table 2. If a galaxy group is listed the best-fitting galaxy
within that group was selected.
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Table 1. Objects that turned out to be no supernovae and were
excluded from the USC are listed with the reason for exclusion.
Name Reason
1916A Unconfirmed, listed in CBAT list without data
1950E Astroid 2093 Genichesk
1954J Supernova impostera
1956C Astroid 9574 Taku
1961V Supernova impostera
1961W Designation ommited
1961X Identical with SN 1961T
1967F Uncertain natureb
1973G Foreground variableb
1974L Foreground variableb
1983H Foreground star
1984Z Unconfirmed, listed only in the ASC
1985J Possible CV NSV18704c
1986D H II region?
1986F H II region
1986H Unconfirmedd
1987E Foreground star
1987G Identical with SN 1987D
1987H Foreground star
1988X H II region?
1990C H II region
1991W Foreground stare
1991ap QSO
1992W Foreground M dwarf
1992X Foreground M dwarf
1993U QSO
1993V QSO
1997bs Supernova impostera
1998di Dwarf nova
1998ev Not variable
1999bs Foreground variable, UGC 11093
1999bw Supernova impostera
1999cu AGN
1999cv AGN
1999db QSO
1999dc AGN
2000ch Supernova impostera
2000dh Foreground star
2001ac Supernova impostera
2001bh Foreground star
2001bn Galactic blue variable
2002bu Supernova impostera
2002kg Supernova impostera
2003aw Dwarf nova
2003ec Foreground star
2003gm Supernova impostera
2003lr Minor planets
2005md Dwarf nova f
2006U AGN
2006bv Supernova impostera
2006fp Supernova impostera
2007sv Supernova impostera
2008S Supernova impostera
2008ft H II region?
2009ip Supernova impostera
2010U Novag
2010da Supernova impostera
2010db Very red M-type star
2010dn Supernova impostera
Notes. (a) Smith et al. (2011) (b) Barbon et al. (1984) (c) IAUC 4070
(d) IAUC 4219 (e) IAUC 5270 ( f ) Atel #2750 (g) Humphreys et al. (2010)
Table 2. Manually unified host galaxies
Name Reason
2010kr Misidentification CBET
2010jl UGC5189A not recognised by HyperLeda
2010af MCG+15-01-010 is 1′ closer to the SN than
NGC3172
2010ad Misidentification CBET
2010X NGC1573A not recognised by HyperLeda
2009ij Galaxy group
2009el Galaxy group
2009bv Misidentification CBET
2008hm Misidentification CBET
2008fu Galaxy group
2008bv Galaxy group
2007so Uncertain alias in the SSC
2007R Galaxy group
2006rs Uncertain alias in the SSC
2006el Galaxy group
2006ej NGC191A not recognised by HyperLeda
2006dn Galaxy group
2006ay UGC10116 excluded (inconsistent redshifta )
2005nb Galaxy group
2005em PGC1148248 is 0.5′ closer to the SN than IC307
2004gu FGC175A not recognised by HyperLeda
2004bt Galaxy group
2003fa Redshift error NEDb
2003ei Galaxy group
2003H IC 2163 is 0.3′ closer to the SN than NGC2207
(interacting galaxy pair)
2002jg Galaxy group
2002eh NGC917 not recognised by HyperLeda
2002ec Galaxy group
2002dc HDFN2-264.1 not recognised by HyperLeda
2002bt Galaxy group
2002bn Galaxy group
2001ej Galaxy group
2001ck Galaxy group
2000dl Galaxy group
2000cp PGC57064 is a ”two bulged” galaxy
2000ci Misidentification IAUC
1999gw Galaxy group
1999dj Galaxy group
1999D Galaxy group
1998er GH9-2 not recognised by HyperLeda
1998eh Galaxy group
1997T Galaxy group
1995T Galaxy group
1992bb IRAS21156-0747 not recognised by HyperLeda
1991bc Galaxy group
1990ak Galaxy identified manually
1985C Misidentification IAUC
1980I Spectral analysis favours NGC4374c
1976A ASC and SSC agree (no discovery notice)
1972T Only listed in the ASC
1969A Misidentification IAUC?
1967I Closest galaxy to SN position
1965A Closest galaxy to SN position
1964C Closest galaxy to SN position
1961K Closest galaxy to SN position
1960F Closest galaxy to SN position
1958E Only listed in the ASC
1956B Closest galaxy
1953A Closest galaxy to SN position
1921A Antenna extending south from NGC4308d
Notes. (a) CBET 489 (b) IAUC 8146 (c) Turatto et al. (1994) (d) Rubin
et al. (1970)
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(3) Supernova position For unifying the SN positions, the val-
ues from the CBAT list, the ASC and SSC were compared.
Positions were considered consistent if the deviations are
within 5′′. If all three catalogues agreed within this accuracy,
the ASC position was entered into the USC. If the CBAT
list had no coordinates, it was ignored. All cases where the
available positions were not consistent were checked man-
ually. Mostly, the conflicts could be resolved, and all other
cases are marked with two asterisks. For some cases the SN
and host galaxy positions and offsets were fixed manually if
the inconsistencies could be fixed by a specific combination
of the three values, e.g. assuming an obvious typographic er-
ror in one catalogue. Some positions of older SNe were ob-
tained directly from specific publications (Porter 1993; Van
Dyk 1992; Van Dyk et al. 1996a,b). These were not com-
pared to the positions in the other catalogues. A few obvious
typographical errors were fixed by hand.
(4) Supernova offset Offsets were considered to be consistent
if they agreed within 5′′. The USC always lists the ASC off-
sets, and if these were unavailable the SSC values. Those
cases where the other catalogues are inconsistent were
flagged. Some offsets were taken from Van Dyk (1992) and
Van Dyk et al. (1996a). The SN position was then calculated
with the host galaxy position and this offset.
(5-7) Supernova type In cases where the SSC had no value and
the ASC agreed with the CBAT list, the value from the CBAT
list and the ASC was taken. Cases are flagged where only
one catalogue has a value or one catalogue does not list the
subtype. For all other cases the types separated by “|” are
given.
In cases where the catalogues did not agree if the SN spec-
trum was peculiar, the value from the ASC was taken and a
flag added. The same procedure was performed for different
subtypes of SN type II.
(8-10) Discovery date, magnitude and band The unification
of these three quantities depends on which photometric
bands are given in the different catalogues. A flag was added
if only one catalogue provides a band and both bands are
given if they differ. The date and magnitude are the ASC
values (if these were unavailable, the SSC values are given)
unless only one catalogue has a band (then the values from
this catalogue are given) or the bands are different (then both
are given separated by “|” unless they are equal). The ASC
replaces a possible discovery date with the date of the optical
maximum, while the SSC lists both. The ASC and SSC both
replace the discovery magnitude if the magnitude of the op-
tical maximum is known. Small differences below 0.1m were
ignored. Some obvious typographical errors were fixed by
hand.
(11-13) Maximum date, magnitude and band The unifica-
tion of these values was easier because they are listed only in
the ASC and SSC. Again, the information that was included
in the USC depended on the available magnitude bands.
A flag was added if only one catalogue provided a band
and both bands are given if they are different. The date and
magnitude are the ASC values (if these were unavailable
the SSC values) unless only one catalogue had a band (then
the values from this catalogue are given) or the bands were
different (then both are given separated by “|” unless they
are equal). Small differences below 0.05m were ignored.
Some errors were again fixed by hand.
(14) Host galaxy position The host galaxy position was taken
from HyperLeda. In cases where this was unavailable, the
ASC position was used.
(16-17) Redshift-independent distance to host galaxy The
redshift-independent distances were determined from the
NASA/IPAC master list of galaxy distances (NED) and in
a few cases from distance moduli listed in HyperLeda. The
distance moduli in NED that were taken from HyperLeda
were excluded to avoid dual use of these values.
4. Statistical studies with the USC
In this section a few observables of the USC are investigated as
examples of possible statistical studies. The meta-catalogue ca-
pabilities of the USC are demonstrated by selecting a subsample
of high-quality data. Uncertain SNe (followed by at least one as-
terisk) were excluded, which removed 428 SNe. About half of
them are either old (before 1987) or have a very high redshift
(higher than 0.1). The other quality cuts are described in the de-
scription of the corresponding plots.
The number of discovered SNe per year was already shown
above in Fig. 1. The discovery year was taken from the USC. In
some cases this is not identical with the year from the SN des-
ignation (SN1961U, SN1991B, SN2002lt and SN2010E). The
ASC magnitude is used for non-unified magnitudes at maximum
(caused by inconsistencies or different bands). The USC in-
cludes only SNe with an official designation assigned by CBAT.
About 300 SNe from high-redshift surveys are not covered
(Riess et al. 2007; Guy et al. 2010).
For the following positional plots all SNe with a remaining
positional uncertainty larger than 5′′after unification were ex-
cluded. This corresponds to the removal of all entries with one
asterisk and excludes five SNe. The distributions of declination
and right ascension are shown in Fig. 2. Both distributions are
not flat, but reflect different observational biases for different re-
gions of the sky. The distribution of declination shows a clear
north-south asymmetry, corresponding to different numbers of
observations of the northern and southern sky. The peak around
the equator is caused by various SN surveys. Equatorial observa-
tions have the advantage that the discovered SNe are accessible
to telescopes in both hemispheres for spectral follow-up obser-
vations. As an example the distribution of the Sloan Digital Sky
Survey (SDSS; Frieman et al. 2008) and ESSENCE (Equation
of State: SupErNovae trace Cosmic Expansion; Miknaitis et al.
2007) are marked separately in the darker coloured area. Surveys
mostly target at high-redshift and preferably distant SNe are
found. The structure in the distribution of right ascension can
be mainly attributed to obscuration by the Galactic plane, which
greatly reduces the probability to detect a SN.
Figure 3 shows an equatorial skymap of the discovered SNe.
The contribution of surveys around the equator becomes very
obvious, especially between -3h and +3h. The Galactic plane,
indicated by the dashed line, clearly reduces the amount of SNe
detections.
The number of SNe as a function of redshift and distance is
shown in Fig. 4. The redshift was restricted to the HyperLeda
values and to those cases for which both the ASC and SSC have
a redshift that agrees within 10% (this corresponds to the exclu-
sion of entries with more than four asterisks). From the top plot
it can be seen that the USC covers nearby up to distant SNe with
redshifts above 1. Furthermore, low-redshift SNe outnumber the
trend seen at high redshifts. A plausible explanation is the higher
exposure time for nearby galaxies, e.g. by amateur astronomers.
In the bottom plot it can be seen that the fraction of SNe with a
redshift-independent distance estimate decreases with distance.
This is expected because of the decreasing probability to find
a reliable distance estimate for that particular host galaxy. For
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Fig. 2. Distributions of declination (top) and right ascension
(bottom) for all SNe with a precise position. The contributions
from SNe discovered during the selected SN surveys are indi-
cated by the darker coloured area.
Fig. 3. Equatorial Hammer projection of the discovered SNe
with the Galactic plane indicated by a dashed line. The x-axis
for the right ascension is the same as in Fig. 2 (using the astro-
nomical convention).
distances up to several tens of Mpc a redshift-independent dis-
tance estimate is obtained for a large part of SNe. The peaks
in the distance distribution are related to the uncertainty that
arises from the rounding of the redshift (e.g. z = 0.05 corre-
sponds to the peak at ' 200 Mpc). For two SNe with negative
redshift no redshift-independent distance was found (SN2010hc
and SN2002dt).
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Fig. 4. Distributions of redshift (top) and estimated distance
(bottom) for close SNe. In the bottom panel the distance is
the redshift-independent one from the USC or if that was
not available it was estimated using Hubble’s law (H0 =
74.2km s−1 Mpc−1). The hatched distribution displays the frac-
tion where a redshift-independent distance estimator was used.
Figure 5 shows the correlation of the redshift-independent
distance estimate with the host galaxy distance derived from its
redshift. Only redshifts from HyperLeda are used (excluding en-
tries with more than three asterisks) to make sure that the calcu-
lated distance corresponds to the host galaxy distance. To make
the plot less crowded, only distances for which the error on the
distance is smaller than 10% were used. Evidently, particular for
close SNe the redshift-independent distance estimate can deviate
substantially from a redshift-based estimate, as expected from
the local flow of galaxies.
Figure 6 shows the distribution of the number of SNe per
identified host galaxy. More than 100 host galaxies contribute
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Fig. 5. Redshift of the SN host galaxy versus redshift-
independent distance to the host galaxy. The red line corresponds
to the linear Hubble law using H0 = 74.2km s−1 Mpc−1. Only
distances with an absolute error smaller than 10% were used.
more than one SN to the USC. Most remarkable is NGC 6946
with eight observed SNe, which is therefore also named firework
galaxy.
Figure 7 shows the ratio between SNe of type Ia and core-
collapse SNe as a function of the host galaxy or SN redshift.
Non-unified types were added only if all catalogues list a type
and agree that it was not type Ia or core-collapse (accepting e.g.
Ib|II|II). The redshift was again restricted to entries with less than
four asterisks. For close SNe this ratio is approximately constant
around ' 0.4, but then rises linearly to about ' 10. SNe of type
Ia are brighter and can therefore be identified out to farther dis-
tances. Furthermore, the SN surveys mostly target this type of
SN because they are very interesting for cosmology. The spec-
trum that would identify a core-collapse SN is mostly not taken
because of the huge amount of observation time needed for high-
redshift objects. The break in the ratio at log (z) = −2.0 indicates
the completeness of the catalogue (about ' 50 Mpc).
The need for a meta-catalogue is demonstrated in Fig. 8. It
shows the difference in discovery date between the ASC and
SSC. In most cases they agree, but occasionally the disagree-
ment is as big as several days. The hatched distribution shows
that the majority of these differences cannot be attributed to dif-
ferent observation bands. A plausible explanation could be the
2 4 6 8
Supernovae in Galaxy
1
10
102
103
N
u
m
b
e
r 
o
f 
G
a
la
x
ie
s
Fig. 6. Distribution of the number of SNe in the USC per host
galaxy.
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Fig. 7.Ratio between type Ia and core-collapse SNe as a function
of redshift.
ambiguity between the first official discovery announcement of
a SN and the earliest detection, which might be discovered after
official announcement.
The time difference between the maximum and the discov-
ery date is shown in Fig. 9. The optical maximum is much more
likely to be observed if the SN was discovered before. In some
cases the date of the maximum can be extrapolated back or
recovered based on older observations. From Fig. 9 it can be
seen that it is very unlikely that a SN is detected more than 10
days after optical maximum. The largest observed difference is
SN1997ab with tmax − tdisc = −323 days (Hagen et al. 1997).
5. Summary
In this paper a new unified catalogue of three existing super-
nova catalogues is presented. During the unification procedure
several inconsistencies between the catalogues were identified
and errors corrected. Remaining inconsistencies are transpar-
ently marked and enable the user to select high-quality subsam-
ples. Wherever possible, redshift-independent distance estimates
were added to provide a more realistic distance than the redshift
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Fig. 8. Distribution of the difference in discovery date between
the ASC and SSC. The fraction where the observational bands
are not the same in the catalogues are shown as hatched distri-
bution.
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Fig. 9. Distribution of the differences of the date of the maxi-
mum and the discovery date for SNe with unambiguous dates.
Differences of more than 20 days are excluded from this plot.
only. Several examples for statistical studies that make use of the
USC capabilities are shown.
The corrected and extended information contained in this
unified catalogue is intended to improve the use of SN-related
information, e.g. in SN-related analyses in astro-particle physics.
An example is Lennarz et al. (2009) which, initiated this work.
Acknowledgements. We acknowledge the usage of the HyperLeda database
(http://leda.univ-lyon1.fr). This research has made use of the NASA/IPAC
Extragalactic Database (NED) which is operated by the Jet Propulsion
Laboratory, California Institute of Technology, under contract with the National
Aeronautics and Space Administration. The authors would like to thank Roberto
Barbon for numerous very fruitful correspondence. Furthermore, we thank Barry
F. Madore and Ian Steer from NED, Dmitry Makarov and Chantal Petit from
HyperLeda, Dan Green from CBAT and Dmitry Tsvetkov and Oleg Bartunov
from SAI.
References
Ando, S., & Beacom, J. F. 2005, Phys. Rev. Lett., 95, 061103
Bahcall, J. N., & Glashow, S. L. 1987, Nature, 326, 476
Barbiellini, G., & Cocconi, G. 1987, Nature, 329, 22
Barbon, R., Cappellaro, E., Ciatti, F., Turatto, M., & Kowal, C. T. 1984, A&AS,
58, 735
Barbon, R., Cappellaro, E., & Turatto, M. 1989, A&AS, 81, 421
Barbon, R., Buondı´, V., Cappellaro, E., & Turatto, M. 1999, A&AS, 139, 531
Berezinsky, V. S., & Prilutsky, O. F. 1978, A&A, 66, 325
Van Dyk, S. 1992, AJ, 111, 3, 1271
Van Dyk, S., Weiler, K. W., Smarek, R. A. et al. 1996, AJ, 103, 6, 1788
Van Dyk, S., Hamuy, M., & Filippenko, A. V. 1996, AJ, 111, 5, 2017
Flin, P., Karpowicz, M., Murawski, W., & Rudnicki, K. 1979, Catalogue of
Supernovae (Panstwowe Wydawnictwo Naukowe, Warzawa)
Frieman, J. A., Bassett, B., Becker, A., Choi, C. et al. 2008, AJ, 135, 338
Goyal, A., Dutta, S., & Choudhury, S. R. 1995, Phys. Let. B, 346, 312
Guy, J., Sullivan, M., Conley, A. et al. 2010, A&A, 523, A7
Hagen, H.-J., Engels, D., & Reimers, D. 1997, A&A, 324, L29
Humphreys, R. M., Prieto, J. L., Rosenfield, P. et al. 2010, ApJ, 718, 1, L43
Karpowicz, M., & Rudnicki, K. 1968, Preliminary Catalogue of Supernovae
(Warsaw University Press, Warzawa)
Kowal, C. T., & Sargent, W. L. W. 1971, AJ, 76, 756
Lennarz, D. 2009, Diploma thesis, RWTH Aachen University
Lennarz, D., Wiebusch, C., & Hu¨lß, J. P. 2009, Proceedings of the 31st ICRC,
Ło´dz´ 2009
Miknaitis, G., Pignata, G., Rest, A. et al. 2007, ApJ, 666, 2, 674
Porter, A. C. 1993, Astron. Society of the Pacific, 105, 1250
Razzaque, S., Me´sza´ros, P., & Waxman, E. 2005, Mod. Phys. Lett. A, 20, 31
Riess, A. G., Strolger, L.-G., Casertano, S. et al. 2007, ApJ, 659, 98
Rubin, V. C., Ford, W. K. Jr., & D’Odorico, S. 1970, ApJ, 160, 801
Saha, A., Sandage, A., Tammann, G. A. et al. 1999, ApJ, 522, 802
Sargent, W. L. W., Searle, L., & Kowal, C. T. 1974, Supernovae and Supernova
Remnants, ed. C. B. Csmovici (D. Reidel Publ., Dordrecht), 33
Smith, N., Li, W., Silverman, J. M., Ganeshalingam, M., & Filippenko, A. V.
2011, MNRAS, 415, 773
Tsvetkov, D. Y., & Bartunov, O. S. 1993, Bull. Inform. CDS, 42, 17
Tsvetkov, D. Y., Pavlyuk N. N., & Bartunov, O. S. 2004, Astron. Let., 30, 729
Turatto, M., Cappellaro, E., & Benetti, S. 1994, AJ, 108, 1, 202
Zwicky, F. 1958, Handbuch der Physik, ed. S. Flu¨gge (Springer-Verlag, Berlin),
51, 766
Zwicky, F. 1964, Annales d’Astrophysique, 27, 300
Zwicky, F. 1965, Stars and Stellar Systems, ed. L. H. Aller & M. C. McLaughlin
(Univ. of Chicago Press, Chicago), Vol. VIII, 367
Appendix A: Example page of the USC
8
D. Lennarz et al.: A unified supernova catalogue
Ta
bl
e
A
.1
.A
n
ex
ce
rp
to
ft
he
U
SC
.C
ol
um
n
18
fr
om
th
e
ca
ta
lo
gu
e
w
as
sp
lit
in
to
tw
o
co
lu
m
ns
(C
B
E
T,
IA
U
C
)a
nd
co
lu
m
n
16
-1
7
jo
in
ed
fo
rc
la
ri
ty
.
D
es
ig
na
tio
n
H
os
tg
al
ax
y
SN
ra
de
c
O
ff
se
t
Ty
pe
Pe
c.
Su
bt
yp
e
D
is
co
v.
da
te
D
is
co
v.
m
ag
D
is
co
v.
ba
nd
M
ax
.
da
te
M
ax
.
m
ag
M
ax
.
ba
nd
H
os
tg
al
ax
y
ra
de
c
R
ed
sh
if
t
D
[M
pc
]
C
B
E
T
IA
U
C
20
05
nc
(G
R
B
05
05
25
)
18
32
32
.5
8
+
26
20
22
.6
—
Ic
*
20
05
-0
5-
30
**
23
.9
6
R
*
—
—
—
18
32
32
+
26
20
22
0.
61
**
**
—
—
86
96
20
05
nb
PG
C
39
01
4
12
13
37
.6
1
+
16
07
16
.2
1.
5W 5.
N
Ic
20
05
-1
2-
17
17
.2
—
—
—
—
12
13
37
.6
8
+
16
07
10
.2
0.
02
4
—
35
2,
35
7
86
57
20
05
na
U
G
C
36
34
07
01
36
.6
2
+
14
07
59
.7
1.
6W 7.
4S
Ia
20
05
-1
2-
31
16
.1
*
—
20
06
-0
1-
04
*
15
.6
*
—
07
01
36
.8
4
+
14
08
06
.9
0.
02
6
10
3±
7
35
0,
35
1
86
55
20
05
m
z
N
G
C
12
75
03
19
49
.8
8
+
41
30
18
.6
19
.2
E
23
.6
S
Ia
20
05
-1
2-
31
18
.2
*
—
20
06
-0
1-
06
*
18
*
—
03
19
48
.2
6
+
41
30
41
.4
0.
01
8
64
±6
34
7,
35
1
86
55
20
05
m
y
E
30
2-
27
04
01
53
.1
3
-4
1
56
08
.3
15
.9
E
23
.0
N
II
20
05
-1
2-
30
17
.8
**
—
—
—
—
04
01
51
.7
5
-4
1
56
30
.2
0.
01
5
57
±1
1
34
6,
35
8
86
55
,8
68
9
20
05
m
x
—
21
40
08
.2
+
10
39
14
.0
—
II
20
05
-0
7-
01
19
.4
R
—
—
—
21
40
08
+
10
39
14
0.
03
2*
**
**
**
—
34
4
86
51
20
05
m
w
—
17
37
44
.2
+
11
09
03
.7
—
II
20
05
-0
6-
25
19
.2
R
—
—
—
17
37
44
+
11
09
03
0.
01
6*
**
**
**
—
34
4
86
51
20
05
m
v
—
20
45
16
.8
-0
3
49
35
.7
—
Ia
20
05
-0
6-
21
19
.6
R
—
—
—
20
45
16
-0
3
49
35
0.
11
**
**
**
*
—
34
4
86
51
20
05
m
u
(P
G
C
13
43
23
)
21
35
52
.5
-2
6
27
03
.5
0.
4W
1.
6N
**
Ia
20
05
-0
5-
19
17
.4
R
*
—
—
—
21
35
52
-2
6
27
03
0.
03
**
**
**
*
—
34
4
86
51
20
05
m
t
(P
G
C
12
55
73
)
10
24
12
.9
-0
3
44
50
.6
6W 0.
4N
**
II
n
20
05
-0
2-
03
18
.0
R
*
—
—
—
10
24
12
-0
3
44
50
0.
03
1*
**
**
**
—
34
4
86
51
20
05
m
s
U
G
C
46
14
08
49
14
.3
4
+
36
07
47
.9
25
.0
W
35
.9
N
Ia
20
05
-1
2-
27
17
.9
**
*
—
—
—
—
08
49
16
.4
1
+
36
07
11
.6
0.
02
5
12
2±
10
34
3,
34
5
86
51
,8
65
2
20
05
m
r
(G
O
O
D
SJ
12
36
32
.4
8+
62
15
13
.6
)
12
36
32
.2
5
+
62
15
14
.5
1.
54
W
**
*
Ia
*
20
05
-1
2-
13
24
.2
**
*
—
—
—
—
12
36
32
+
62
15
14
0.
68
**
**
—
34
0
86
51
20
05
m
q
—
23
20
21
.7
9
-0
0
20
59
.6
—
Ia
20
05
-1
1-
27
22
.4
*
g*
20
05
-1
2-
08
*
22
.2
*
g*
23
20
21
-0
0
20
59
0.
35
**
**
—
33
9
86
51
20
05
m
p
—
01
04
45
.6
8
+
00
03
20
.3
—
Ia
20
05
-1
1-
24
22
.3
*
g*
20
05
-1
2-
05
*
21
.8
*
g*
01
04
45
+
00
03
20
0.
27
**
**
—
33
9
—
20
05
m
o
—
03
50
12
.9
0
-0
0
14
24
.8
—
Ia
20
05
-1
1-
23
22
.5
*
g*
20
05
-1
1-
16
*
22
.2
*
g*
03
50
12
-0
0
14
24
0.
28
**
**
—
33
9
—
20
05
m
n
(A
PM
U
K
S(
B
J)
B
03
46
45
.3
7-
50
36
.3
)
03
49
18
.4
4
-0
0
41
31
.4
—
Ib
20
05
-1
1-
23
21
.2
*
g*
20
05
-1
2-
05
*
20
.2
*
g*
03
49
18
-0
0
41
31
0.
05
**
**
—
33
9
86
51
20
05
m
m
—
00
13
09
.5
5
+
01
08
43
.9
—
Ia
20
05
-1
1-
20
22
.2
*
g*
20
05
-1
1-
12
*
22
.3
*
g*
00
13
09
+
01
08
43
0.
38
**
**
—
33
9
—
20
05
m
l
(A
PM
U
K
S(
B
J)
B
22
40
07
.4
5+
34
42
.0
)
02
14
04
.4
2
-0
0
14
21
.1
—
Ia
20
05
-1
1-
14
20
.5
*
g*
20
05
-1
1-
26
*
19
*
g*
02
14
04
-0
0
14
21
0.
12
**
**
—
33
9
—
20
05
m
k
—
22
42
40
.6
4
+
00
49
58
.9
—
II
20
05
-1
1-
08
21
.9
*
g*
20
05
-1
1-
16
*
21
.1
*
g*
22
42
40
+
00
49
58
0.
15
**
**
—
33
9
86
51
20
05
m
j
—
21
31
49
.4
4
-0
1
04
09
.8
—
II
*
n
20
05
-1
1-
03
22
.5
*
g*
20
05
-1
1-
16
*
21
.4
*
g*
21
31
49
-0
1
04
09
0.
21
**
**
—
33
9
86
51
20
05
m
i
(A
PM
U
K
S(
B
J)
B
22
18
28
.4
1-
10
00
1.
8)
22
21
02
.6
5
-0
0
44
53
.4
—
Ia
20
05
-1
1-
01
22
.6
*
g*
20
05
-1
1-
12
*
20
.9
*
g*
22
21
02
-0
0
44
53
0.
22
**
**
—
33
9
—
20
05
m
h
—
02
44
56
.6
8
+
00
12
12
.9
—
Ia
*
20
05
-1
0-
31
23
.1
*
g*
20
05
-1
1-
08
*
22
.4
*
g*
02
44
56
+
00
12
12
0.
39
**
**
—
33
9
86
51
20
05
m
g
U
G
C
15
5
00
16
44
.2
1
+
07
04
19
.8
0.
3E
14
.7
S
II
20
05
-1
2-
27
16
.2
**
*
—
—
—
—
00
16
44
.1
8
+
07
04
33
.5
0.
01
3
59
±1
1
33
6,
34
2
86
48
,8
65
2
20
05
m
f
U
G
C
47
98
09
08
42
.3
3
+
44
48
51
.4
5.
9W
13
.3
N
Ic
20
05
-1
2-
25
*
17
.3
*
—
20
05
-1
2-
31
*
18
.0
0*
V
*
09
08
42
.6
1
+
44
48
38
.3
0.
02
7
—
33
5
86
48
,8
65
0
20
05
m
e
E
24
4-
31
01
30
09
.2
2
-4
2
41
07
.0
41
.E
3.
N
II
20
05
-1
2-
23
17
.5
—
—
—
—
01
30
05
.4
3
-4
2
41
11
.0
0.
02
2
82
±1
6
33
3,
34
5,
22
68
86
47
,8
65
2
20
05
m
c
U
G
C
44
14
08
27
06
.3
6
+
21
38
45
.6
4.
8E
3.
2N
Ia
20
05
-1
2-
23
17
.*
*
—
—
—
—
08
27
05
.9
7
+
21
38
43
.1
0.
02
5
11
5±
9
33
1,
33
4,
33
8
86
47
20
05
m
b
N
G
C
49
63
13
05
52
.4
6
+
41
42
59
.0
5.
5E
20
.2
S
II
20
05
-1
2-
21
**
*
19
.3
—
—
—
—
13
05
51
.9
7
+
41
43
19
.1
0.
02
4
—
33
0,
34
5
86
47
,8
65
2
20
05
m
a
PG
C
16
11
8
04
49
53
.9
1
-1
0
45
23
.4
1.
9W 7.
2S
II
*
n
20
05
-1
2-
24
17
.9
**
*
—
—
—
—
04
49
53
.9
8
-1
0
45
16
.1
0.
01
5
56
±9
32
9,
33
4
86
47
20
05
lz
U
G
C
16
66
02
10
49
.7
6
+
34
58
58
.2
13
.8
E
6.
3S
Ia
20
05
-1
2-
24
17
.8
—
—
—
—
02
10
48
.6
1
+
34
59
03
.9
—
19
3±
14
32
9,
33
7
86
46
20
05
ly
U
G
C
93
4
01
23
28
.8
4
+
30
46
45
.7
5.
4E
18
.2
S
II
n
20
05
-1
2-
21
18
.6
**
*
—
—
—
—
01
23
28
.3
4
+
30
47
04
.0
0.
03
5
—
32
5,
32
7
86
46
20
05
lx
IC
22
1
02
22
39
.0
1
+
28
15
07
.1
24
.8
W
17
.9
S
II
*
20
05
-1
2-
19
18
.1
**
*
—
—
—
—
02
22
40
.9
0
+
28
15
25
.1
0.
01
7
67
±1
1
32
2,
34
2,
11
75
86
46
,8
65
2
20
05
lw
IC
67
2
11
08
03
.2
1
-1
2
29
09
.4
1.
5E
6.
5S
II
20
05
-1
2-
14
18
.8
**
—
—
—
—
11
08
03
.2
3
-1
2
29
03
.0
0.
02
6
—
31
8,
32
1
86
46
20
05
lv
*
U
G
C
29
64
04
08
56
.4
7
+
27
11
50
.8
13
.5
W
2.
4S
—
20
05
-1
2-
06
18
.7
—
—
—
—
04
08
57
.4
4
+
27
11
52
.1
0.
03
—
—
86
45
20
05
lu
E
54
5-
38
02
36
03
.7
1
-1
7
15
50
.0
1.
8E
2.
2S
Ia
20
05
-1
2-
11
17
.1
**
—
—
—
—
02
36
03
.6
0
-1
7
15
46
.8
0.
03
2
15
2±
2
31
7,
32
1
86
45
,8
65
2
20
05
lt
PG
C
36
34
9
11
42
26
.2
1
+
20
07
05
.0
24
.5
E
5.
4S
Ia
20
05
-1
2-
10
15
.7
—
—
—
—
11
42
24
.5
0
+
20
07
09
.4
0.
02
80
±1
4
31
6,
31
9,
32
1
86
45
,8
65
2
20
05
ls
PG
C
10
94
8
02
54
15
.9
7
+
42
43
29
.8
6.
6W 2.
9S
Ia
20
05
-1
2-
09
15
.8
*
—
20
05
-1
2-
13
*
15
.8
*
—
02
54
16
.5
2
+
42
43
33
.5
0.
02
1
74
±7
32
4
86
43
,8
65
2
20
05
lr
E
49
2-
2
07
11
39
.0
3
-2
6
42
20
.2
18
.8
W
2.
1S
Ic
*
20
05
-1
2-
04
18
.5
—
—
—
—
07
11
40
.4
0
-2
6
42
18
.0
0.
00
86
—
32
1
86
41
,8
65
2
20
05
lq
—
02
41
36
.0
4
+
00
12
18
.1
—
Ia
20
05
-1
1-
24
22
.7
*
g*
20
05
-1
2-
01
*
22
.3
*
g*
02
41
36
+
00
12
18
0.
37
**
**
—
31
5
86
40
20
05
lp
—
01
47
42
.8
0
+
00
12
26
.0
—
Ia
20
05
-1
1-
24
22
.2
*
g*
20
05
-1
1-
15
*
22
.1
*
g*
01
47
42
+
00
12
26
0.
3*
**
*
—
31
5
—
9
